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Abstract.Publicfacilitiesandtransportationinfrastructurewerevery
importantforalresidentsincludingPersonswithDisabilities(PwDs).
Sidewalkshouldbesafeandeasytouseforalkindofuser,rangingfrom
elderly,children,andthePwDsincludedwheelchairusers,blinddisability,
lowvisiondisability,etc.Theplanningofsidewalkshouldbesafe,meet
thestandardandinclusive.TheServiceLearningandresearchprogramin
ArchitectureProgram Study wasconducted with literaturestudy,
observation,discussionandinterviewswithusersatSiwalankertostreet
sidewalk.ThedesignwouldbeimplementedinPetra'sareainthe
folowingyear.Keyword:Sidewalk,Accessibility,InclusiveDesign,
Disability.
1Introduction
1.1Background
TheaccessibilityissueofPersonswithDisabilities(PwDs)inthedevelopingcountries,
likeIndonesia,wasnothighlyconsideredinthedevelopment.Thereforemanypublic
facilities,suchaspedestriansidewalk,werenotaccessibleforPwDsbecauseoflimitedof
awarenessandbudget.Ontheotherhand,IndonesiannationalregulationonthePwDssuch
asActno19Year2011onRatificationonConventionontheRightsofPersonswith
Disabilities(UUno19Thn2011tentangPengesahanConventionintheRightsofPersons
withDisabilities/KonvensimengenaiHak-HakPenyandangDisabilitas)[1]
1
andActno8
Year2016onPersonswithDisabilities(UUno8Thn2016tentangPenyandangDisabilitas)
[2].
2
IndonesianNationalStatisticsBureau/BiroPusatStatistik,[3]
3
inNationalSocio-
EconomicSurvey(SurveySosialdanEkonomiNasional)showedthatin2000,therewere
1.46milionofPwDsinIndonesia(0.74% from 197milionnationalpopulation).
CurentlythePwDspopulationwereprojectedreaching6milion.Therefore,the
importanceofaccessibilityofPwDsinpublicspaces,suchas:sidewalk,wasimportant.
SurabayawasIndonesiancitywiththerapidgrowth.Itcouldbeseenfromthefacilities
andtransportationwhichweremoreadvancedsuchas:highways,flyoversorsidewalks.
Unfortunately,someofthefacilitieswerenotasaccessiblebecauseofseveralreasons:
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limitedknowledgeofpedestrianplanninganddesignandlimitedparticipationofPwDsin
thedesign,construction,operationandmaintenance.Therefore,aparticipatorydesignfor
sidewalkredesignprocesswasproposedinSiwalankertoarea.Theareawasdeveloped
becauseexistenceofPetraChristianUniversity(PCU)andsomeresidentialnearby.The
areawasafectedbydevelopmentofpublicandgovernmental,commercialandservices
buildingsinAhmadYaniCoridorandJemurAndayani-KendangsariCoridorasdescribed
byPoerbantanoe[4].
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ThePCUcampuses,theelementaryschools,theSiwalankertoSub-DistrictOfice
createdhighpedestrianflowintheroadsideofSiwalankertoareaduringmorningand
afternoon,beforeandaftertheschooltime.Therefore,theaccessiblesidewalkswere
essentialinthearea.Ontheotherhand,thenarowRightofWayofmainstreetsof
Siwalankertocreatedhighnumberofpedestrian-related-accident.Thesehadbeensolvedby
theculvertdevelopmentintheSiwalankertoroadside.Butthepedestriansidewalkin
Siwalankertowasnotclearlydesigned,demarcatedandregulatedtooptimizethepedestrian
use.
Therefore,theServiceLearningCourse–InclusiveDesignwascreatedinArchitecture
ProgramStudyandtheSiwalankerto’ssidewalkredesigningwasproposedtosolvethe
problem.ThispaperdiscussedthecurentconditionoftheSiwalankerto’ssidewalk,
analysesandsolutionproposedtoredesignbasedoninclusivedesignprinciples.The
purposewastocreatesafe,accessibleforPwDs.
1.2LiteratureReview
D.Levine(ed)inTheNYCGuidebooktoAccessibilityandUniversalDesign,
prescribedguidelineforexteriorplanningthatareaccessible[5].
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Theaccessiblestandard
wasselectedconsideringthelimitationofDevelopingCountries,likeIndonesia.
AccessibleKeyDesignGoalswerestatedsuchas:designsforoutdoorspacesshould
addressneedsandpreferences.Thesecurityandsafetyofalnormaluseshouldbeatended.
•Provideacontinuouspathoftravelwithnoobstaclestoanyuserfromsiteaccesspointsto
alsitedestinations.
•Providesecurityforalusers.
•Provideiluminationatalparkingareas,passengerloadingzonesandalongpedestrian
pathways.
•Eliminatehazardstopassage
Accessiblepathwaysthatshouldbeprovidedwithclearwidthofatleast36inches
(915mm).Passingspacesatleast60inchesby60inches(1525mmby1525mm)wereto
belocatedatreasonableintervalsthatof200feet(61m)foraccessiblepathwayswithless
than60inches(1525mm)clearwidth.Besidesthat,thestable,firm,andslip-resistant
walkingsurfaceswereproposed.Thetransitionheightofnomorethan¼inch(6.5mm)
betweendiferentflooringsurfaceswasmandatory.Meanwhilepathwayssteeperthan1:20
meetdiferentrequirementsbecausetheyareconsideredramps.Crossslopesshouldnot
exceeding1:50.Curbrampandrampwereneededforchangesinlevelaregreaterthan½
inch(13mm).
Spacinginthegratingshadtobegreaterthan½inch(13mm)wideandlocatedinone
walkingdirection.Eightyinches(2030mm)verticalclearanceonthepathwayshadtobe
provided.Objectsmountedtothewalwerealowedwithbotomedgesbetween27inches
(685mm)and80inches(2030mm)highfromthefloor.Theobjectsalsoshouldnot
protrudemorethan4inches(100mm)fromthewal.
Traficintersectionspossessedserioussafetyconcernsforpeopleofalabilities.
Improvementstointersections'signage,theconditionandlengthofstreetcrossingsshould
bedone.AccessibleCriteriaofintersectionweresimilartoaccessiblepathways.
A curbrampisonetoolthatcanimprovethesafetyandusabilityoftrafic
intersections.Inadditiontoenhancingpedestrians'safety,curbrampspermitpeopleusing
wheelchairsorpushingastrolertomoreeasilycrossthestreet.Designcurbrampsto
promotepedestriansafetyandprovideasmoothtransitioninlevelchanges.Some
AccessibleCriteriaofintersectionweresimilartoaccessiblepathways.Thecurbrampto
beprovidedwheneveranaccessiblepathwaymeetsacurb.Theslopesofthecurbramp
shouldnotexceedthe1:12slope.Maximumslopesofadjoiningroadsurfacesalsoshould
notexceed1:20.Theclearwidthofthecurbrampwithouttheflaredsides,shouldbemore
than36inches(915mm).Andflaredsideswithamaximumflareslopeof1:10where
pedestriansmustwalkacrossacurbramp.Altheseguidelinesactualycouldbefulfiledin
Indonesiansidewalkcontext.
PublicWorksMinisterRegulationno30/PRT/M/2006onTechnicalGuidelineson
AccessibilityinBuildingandEnvironment(PerMenPUno30/PRT/M/2006)prescribed
severalguidelinesforpedestrian[6].
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Thepathwayswereaccessibleforpedestrianand
wheelchairusersindependently,safely,easily,andwithoutbariers.Theregulationwasthe
surfaceshouldbestable,strong,couldendureweather,notslippery,withoutbarier.The
maximumslopealowed1:8andevery900meterdistancethereshouldbe120cmlanding
area.RestingareashouldbeprovidedforPwDs.Thelaminationofman-madelighting
shouldrangebetween50-150lux.Maintenanceshouldbeconducted.Drainageshouldbe
providedperpendicularlytotraveling1.5cm.Theminimumclear-widthofpedestrianwas
120cmforone-wayand160cmfortwo-wayspath.Thepathwaysshouldbefreefrom
trees,poles,drainageholes,otherprotrudingobjects.Thecurbsshouldbealowedwith10-
15cmheight.
Somediscrepancyintheregulationswerefoundsuchasthemaximumslopestandard.
Butthelatestmaxslopestandardswereadopted,whichwere1:12forexistingsidewalkor
1:20forfuturesidewalk.Theotherdescriptionscouldbeadoptedwithspatialand
economicalconsideration.
2Methodology
Tocreatethesidewalkdesign,severalstepswereconducted,suchas:
1.Literaturestudy
2.Students’simulationasPwDsinPetraChristianUniversity(PCU)area
3.ObservationanddocumentationinSiwalankertoroadsidefromPCUmaincampus
(RadiusPrawiroBuilding)towardsPCUparkingarea(ANTAsportsfield)
4.InterviewswithPCUstudentsandPublicUsers.
5.Datacompilation
6.SidewalkredesignbasedoninputofPwDs,seniorpersonsandstudents.
First,aliteraturestudywasconductedtofindouttheinclusiveprinciplesandstandards
fordesigninginclusivesidewalk.Thenasimulationinvolvingthestudentwasconducted
withassistancewheelchairandblindstickinPetraChristianUniversitypathways.This
simulationwasdonetogenerateexperienceandunderstandingofPwDsmovement.
ObservationanddocumentationwereconductedintheSiwalankertoroadsidefrom
PCUmaincampus(RadiusPrawiroBuilding)towardsPCUparkingarea(ANTAsports
field).Theaccessibilityleveltheexistingsidewalkandtheproblemswereanalyzed.
Furthermore,interview withstudentsandlocalresidentswerealsoconductedwith
purposivesamplingmethod.Andthetypeofactivities,needsandresponsesto
Siwalankerto’ssidewalkredesignwerefinalyrecognized.
Aredesignprocesswasconductedintheteam.Existingstandardswereadoptedand
integratedintotheexistingcontext.Formorefocusredesignprocess,a50-meter-lenth
sidewalkpathwasselectedtofulfiltheaccessiblelevelasprescribedinthefolowing
regulation.InterimpresentationwithLecturer,PwDs,SeniorPersonsandthePublicWorks
Departmentagentwasconducted.Hopefuly,afinaldesignwouldbefinalizedinAugust
2017involvingSub-DistrictHead,Surabaya’sMunicipality(PublicWorksSection,
TransportationSection,andCivilDefenseSection)andthelocalresidents.Hopefuly,the
designwouldbeimplementedinsidewalkinfrontofPCU..
3ResultsandDiscussion
Thesidewalkswereheavilyusedbytheresidents,whichweremostlywomen,children
andseniorpersons.Theyusedthesidewalkintensivelyduringmorningbetween6-7AM,
12AM–1PM,and5–7PM.Theynormalyusethesidewalktoreachschool,mosque,
traditionalmarket,etc.Ontheotherhand,thePCUStudentsandLecturersutilizethe
sidewalkbetween7-9AM,12AM–1PMand3–4PM.Theyusualywalkonthe
pathwaystoreachPCUCampus,PCUparkingareaaswelastobuystationery,foodor
otherthingsinthesuroundingPCU.
ThesidewalksinSiwalankertowerenotaccessibleforUsers,especialyPwDs.This
wasclearlyshownfromtheobservationalongtheSiwalankertoRoad,especialyfromPCU
MainCampus(RadiusPrawiroBuilding)toPCUparkingarea(ANTASportsField).The
accessiblepathwayswerefoundinsomeareaswithminimumclearwidthof915mm.
Passingspacesof1525mmby1525mmwerepresentincertainareas.Ontheotherhand,
somenarowpassageswerepresent.Thestable,firm,andslip-resistantwalkingsurfaces
werenotfound,somevulnerablegratingswerefoundcausingdangertopedestrian.
Severalbariersblockedthepedestrians,suchas:vehiclesparking,iregulartreesand
electricitypolesplacement,streetvendorsandetc.Besidesthat,crossslopesofthe
sidewalkexceeded1:50causingmoredangerforpedestrianusingcrutch,walkingstickor
wheelchair.Therefore,thePersonswithDisabilitieswerefoundusingthestreetinsteadof
thesidewalkbecauseofthisphenomena.
Fig.1Theaccessiblepathwaywerefoundin
frontofPCUMainCampus,onlytherewasno
curbrampsandtraficcrossingservingthe
PwDs.
Fig.2Thenarowandinaccessiblepathway,
theleveldiferenceandalsovehicleparking
andstreetvendorcausingthedificultyto
access.
Fig.3Theaccessiblepathwaywerefound
nearbythePCUMainCampus,onlytherewas
nocurbrampsandnostable,firm,andslip-
resistantwalkingsurfaces.Thereforethenon
PwDscouldaccessbutPwDswouldfind
dificulty.
Fig.4Thenarowandinaccessiblepathway,
thevehicleparkingandvulnerablegratings
causingthedificultytoaccessforalusers.
Fig.5Thevulnerablegratingscausingthe
dificultytoaccessforalusers.
Fig.6Thenarowandinaccessiblepathway,
theleveldiferenceandalsovehicleparking
andstreetvendorcausingthedificultyto
access.
Fig.7Thesidewalkwhichcrossslopesexceeded1:50causingmoredangerforpedestrianusing
crutch,walkingstickorwheelchair.
TraficcrossingsandintersectionswerenotpresentbecauseoftheSiwalankerto
consideredasneighborhoodservingstreet.Therewasnocurbrampthatenhancing
pedestrians'safety.Therefore,thesidewalkneededparticipatoryredesignandmanagement
toenhancetheaccessibility.
Therefore,universalandinclusivedesignwasrequiredtomakesidewalkaccessiblefor
alusersespecialyPwDs.ThesidewalkinSiwalankertowasconductedbasedon5
inclusivedesignprinciplesbyTanuwidjaja[7].
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ThefirstinclusivedesignprinciplewasUserCentered.Itwasdonewiththe
involvementofuserssuchas:interviewswithPCUstudentsandlocalcommunities,
participatorydesignwithselectedresourcepersons.
Fig.8TheTraficcrossingsandintersectionsconnectingPCUMainCampusandPCUEast
Campus.Theguidingpathswereprovidedtoassisttheblinddisabilitypersonstocross.
Integratedbolardsandlightingwereproposedtoprohibitiregularvehicleparkingonthe
sidewalk.
Fig.9TheTraficcrossingsandintersectionsconnectingPCUMainCampusandPCUEast
Campus.Thecurbrampswith1:12wereprovided.Theadditionalguidingpathsandspeed
bumpswereadded.
Fig.10Thecrossingofpedestrianandexistingbuildingaccess,andsomeverticalgreeneryinstaled
ontheexistingwals.
Fig.11TheDetailofguidingpathinthecrossingofpedestrianandexistingbuildingaccess.Thedot-
patern-guidingpathremindedtheblinddisabilitypersonstostopbeforecarefulycrossing.
Meanwhilethestrip-patern–guidingpathassistedtheblinddisabilitytocontinuethetraveldirection.
Fig.12Thetotalwidthof150mwasprovidedinalsidewalk.Meanwhileclear-widthof100cmwas
provideinalareas.Someareaswerestildedicatedforstreet-vendoractivities,bolardsandvertical
greenerythatinstaledontheseveralwals.
ThesecondinclusivedesignprincipleimplementedwasEquitablebutReasonableUse.
SiwalankertoSidewalkwasproposedwitha5-cm-height–diferencetotheroadlevel.This
recommendationwasmadebecauseconsideringlimitedwidthofthesidewalkand
requirementof1:12slopeofcurbramps.Becauseofthat,thecurbrampsjustneeded60cm
length.
Applyingthesecondprinciple,sidewalkswouldalsobeequippedwithguidingpathin
thecenterofthesidewalk.Thiswouldreducethepotentialcrossingwithexistingactivities
suchasstreetvendor,bolards,fences,andotherstreetfurniture.Theminimumof1.50
meterwidthofsidewalkwasproposedforwheelchairmaneuverand2personswalkingside
byside.Meanwhiletheexitrampsforaccessofhousesandshopswasproposed.To
increasepedestriansafetyanddeteringilegalvehicleparking,someintegratedbolard-and
-street-lamps,with1.20mheight,wereproposedthesidewalkedge.
ThethirdinclusivedesignprincipleadoptedwasSimpleandIntuitiveUse.Toachieve
it,guidingpathswithinternationalstandardswereproposed.Guidingpathwasalineto
indicatethedirectionusingapoint-specificdotstogiveawarningtostoporcaution.
TheLowPhysicalEfortwasthefourthprincipleofinclusivedesigntoapply.The5-
cm-leveldiferenceandcurbrampswithslopeof1:12wereapplied.Thiswastocreate
easiertransportationofwheelchairusersfrompedestriantotheroadwith60-cm-length
ramp.
Lastlybutnotleast,TheProhibitionofUsageErorwasalsoimplemented.Togive
cautiontoblinddisabilitypersons,attheedgeofthesidewalktheyelow-and-greyline
weredrawnwithspotlightpaint.Thepaintwouldreflectduringnightinformingthedriver
andpedestrianontheboundaryofthesidewalkandroad.
TheFifthprinciplewasappliedwithnon-slipperyflooring.RespondingtoSurabaya
seasonalhighrainfalsotheceramicappliedwasthenon-slipperywithcertainceramic
coatings.Thereforetwomainselectedmaterialforthesidewalkfloorcomponent.
Forthesidewalkmaterial,NiroGranitePorcelainTiles(GrandinoType)wasproposed.
Thematerialhadaslightlyroughsurfacesoitpreventedslipping.Itwasimportantfor
crutchorwalkingstickusersbecauseofthegoodfootholdinthe.
Someofthespecificationsofthisstoryare:
•Originofmaterial:Indonesia
•Material:Porcelainwithroughfinishingtopreventslippage
•Color:Beige,Maroon,Grigio,Nero
•Size:30x30cm
Fig.13TheNon-slipperytilesGrandinoType,bytheNiroGranito,source:www.nirogranite.com
TheGuidingpathmaterialselectedwasimportant.Thetexturewasimportantforthe
totalblinddisabilitypersons,meanwhiletheyelowcolorsforguidingthepathandit
shouldbeincontrastwiththecolorofthesidewalk.Theguidingpathspecificationswere:
•MaterialOrigin:Shandong,China
•Material:PVC/TPU(ThermoplasticPolyurethane)/rubber/plastic
•Color:yelow,orange,gray,orbeabletoorder
•Size:30x30cm
Fig.14andFig.15Thedot-paternandstrip-paternguidingpath,source:
htp:/www.alibaba.com/product-detail/Rubber-tactile-tile-guide-path-rubber_60334306539.html
4Conclusion
SidewalkinSiwalankertowasnotaccessibleforPersonswithDisabilities.Therewere
manybarierspresentsuchas:vehicleparking,trees,etc.Theaccessiblesidewalkprovision
wasnotonlythegovernmentdutytoprovide,butalsoalstake-holdersduty.The
undergraduatestudents,asoneofstake-holderproposedabetersidewalkwiththeService
Learning(SL).TheSLalsoincreasestudents’caringandcontributionforSiwalankerto
residents,especialythePersonswithDisabilities.
ThedesignwouldbedisseminatedtotheSurabayaMunicipalityaswelasPersons
withDisabilitiesNGOtobewidelyimplementedinmanyareasoftheSurabayacity.The
curentsidewalkdesigncouldbeamendedusingthissidewalkmodel.
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